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1. Introduction
The following agreements were made on physical layer channel design for NR unlicensed in the RAN1 #92b meeting [1]:
Agreements:
· Study the design changes needed to support the following channels /signals in NR-U
· PDCCH/PDSCH
· PUCCH/PUSCH
· PSS/SSS/PBCH
· PRACH
· DL and UL reference signals applicable to the operational frequency range

[bookmark: _Hlk513727246]In this contribution, we discuss design considerations for network assisted channel access schemes for PRACH transmissions in NR-U. 


2. Discussion
When performing Random Access with an NR-U Serving Cell, the UE will perform a channel access procedure prior to a PRACH transmission.  The set of channel access schemes that were evaluated during the LAA SI [2] can be used as the basis for determining the channel access scheme that is used for a PRACH transmission:
· Category 1: No LBT;
· Category 2: LBT without random back-off;
· Category 3: LBT with random back-off with a contention window of fixed size;
· Category 4: LBT with random back-off with a contention window of variable size.

For NR-U, CAT 2 LBT is a logical option for the channel access scheme used for PRACH transmissions when the PRACH transmission occasion occurs during an MCOT initiated by the gNB.  When using this scheme, the LBT can be performed such that if the channel is available, the PRACH transmission can commence at the start of the PRACH transmission opportunity, which is important since the Timing Advance Command calculated by the gNB uses the start of the PRACH transmission occasion as a reference to determine the value of the Timing Advance Command.
For scenarios where the PRACH transmission occasion does not occur during an MCOT initiated by the gNB, CAT 4 LBT can be considered.  However, when using CAT 4 LBT, the PRACH transmission may not commence at the start of the PRACH transmission opportunity, which can cause the Timing Advance Command to be in error.  How to compensate for this error should be studied if CAT 4 LBT is used as a channel access scheme for PRACH transmission.
For some small cell deployment scenarios, the gNB and UE may experience a similar radio environment and may detect the same neighboring Wi-Fi nodes.  For such deployments, it may be possible for the gNB to perform the channel access procedure on behalf of the UE.  Therefore, CAT 1 LBT can also be considered as an option for the channel access scheme used for PRACH transmissions for NR-U.

Observation 1:  For NR-U, the UE will perform a channel access procedure prior to a PRACH transmission.
Proposal 1:  For NR-U, CAT 1, CAT 2 and CAT 4 LBT can be considered as options for the channel access scheme used for PRACH transmissions.

For simplicity, the channel access category used for PRACH transmissions could be specified per the standards.  However, to provide flexibility and allow the channel access scheme to be optimized for the deployment scenario and the real-time radio environment, signaling of the channel access category used for PRACH transmissions should be studied.    Figure 1 is an illustration of the scenario where the channel access category used for PRACH transmissions is signaled to the UE during a gNB initiated MCOT that includes the PRACH transmission opportunity.  The details for signaling the channel access category can be left for future study.

Proposal 2:    How the channel access category is signaled to the UE needs to be studied.



[bookmark: _Ref494707373]Figure 1 Signalling of Channel Access Category for PRACH Transmission in NR-U 


3. Conclusion
In this contribution, we discussed design considerations for network assisted channel access schemes for PRACH transmissions in NR-U and we propose the following.
Observation 1:  The UE will perform a channel access procedure prior to a PRACH transmission.
Proposal 1:  CAT 1, CAT 2 and CAT 4 LBT can be considered as options for the channel access scheme used for PRACH transmissions.
Proposal 2:  How the channel access category is signaled to the UE needs to be studied.
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